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various	 application	 domains.	 Current	 examples	 of	 using	 drones	 include	 flying	 drones	 for	

























lives	 may	 be	 in	 danger.	 Firefighters	 are	 called	 for	 various	 tasks	 from	 rescuing	 someone	
drowning	in	a	lake	to	securing	an	accident	location	or	fighting	a	structural	fire.	Their	response	






time-consuming	 tasks	 and	would	 let	 them	 focus	 on	 high-level	mission	 goals	while	 drones	
would	 contribute	 toward	 the	 success	 of	 the	 missions	 executing	 lower-level	 tasks.	 Drone	
mobility	is	extremely	useful	to	gather	information	about	the	environment	in	which	emergency	
responders	operate.	Since	emergency	 responders	are	often	put	at	 risk,	 this	will	help	 them	
achieve	missions	more	 efficiently	 but	 also	more	 safely.	 UAV’s	 and	 emergency	 responders	
might	then	be	working	collaboratively	in	order	to	improve	the	quality	of	response	for	missions.	
Indeed,	information	gathered	by	the	drones	will	allow	emergency	responders	to	act	in	better	




















way	 more	 autonomy	 than	 current	 practices	 in	 order	 to	 achieve	 such	 tasks.	 The	 level	 of	
autonomy	of	each	drone	should	be	adapted,	for	example	in	a	search-and-rescue	mission,	if	
the	drone	may	have	found	a	victim,	it	might	ask	for	the	victim’s	confirmation	while	in	some	
cases	 a	 drone	 with	 greater	 autonomy	 might	 take	 the	 decision	 itself	 without	 human	






research	 incubator	 based	 upon	 a	 platform	 for	 managing	 and	 coordinating	 the	 flights	 of	
multiple	 physical	 /	 simulated	UAVs	 (Cleland-Huang,	 et	 al.,	 2018).	 Leveraging	Dronology,	 a	
research	team	of	the	computer	science	and	engineering	department	of	University	of	Notre	
Dame	has	launched	the	DroneResponse	project.	The	purpose	of	this	project	is	to	develop	a	
system	 for	deploying	 several	 semi-autonomous	UAV’s	 alongside	human	 responders	during	
emergency	missions.	The	system	is	built	in	order	to	address	the	challenges	mentioned	in	the	
previous	paragraph.	It	is	designed	in	close	collaboration	with	Notre	Dame	fire	department	to	














capabilities	 as	well	 as	mission	 goals	 that	 has	 to	 be	 achieved.	 They	 communicate	with	 the	
ground	 control	 station	 to	 exchange	 information	 about	 their	 environment	 or	 other	 UAVs.	

















In	 the	 past,	 in	 software	 engineering	 as	well	 as	 is	manufactures,	 companies	were	 building	













should	be	reusable,	 technologies	and	development	processes	be	 the	same.	Therefore,	 this	
allowed	 companies	 to	 reuse	 a	 common	 base	 of	 technology	 while	 still	 fulfilling	 individual	
customers’	wishes	without	spending	too	much	money	on	building	products.	Based	on	this	we	











product	customized.	The	 first	advantage	 is	 the	reduction	of	development	costs	because	of	
using	reusable	artefacts	that	provide	less	work	building	basics	of	each	products.	However,	it	
requires	 an	 upfront	 investment	 for	 designing	 and	 building	 the	 artefacts	 the	 right	 way.	
Secondly,	the	overall	quality	of	the	products	is	improved	through	reusing	components.	The	
development	 cycles	 are	 shorter	 using	 software	 product	 lines.	 There	 are	 less	 important	
advantages	 like	 decrease	 of	 maintenance	 efforts,	 easier	 evolution	 and	 complexity	
management	but	the	most	important	is	a	better	quality	at	lower	prices	for	the	customers.	
	
(Pohl,	 et	 al.,	 2005)	 describe	 a	 framework	 for	 software	 product	 line	 engineering.	 The	
framework	 is	 made	 of	 two	 main	 processes	 which	 are	 (1)	 domain	 engineering	 and	 (2)	
application	engineering.	Domain	engineering	refers	to	the	process	for	creating	commonalities	
and	 variabilities	 of	 the	 product	 line	 through	 producing	 the	 platform	 while	 application	
engineering	 relates	 to	 using	 the	 commonalities	 and	 variabilities	 defined	 in	 (1)	 to	 build	







When	 creating	 a	 software	 product	 line,	 defining	 variability	 is	 a	 key	 concept.	 In	 this	 case,	







models	 have	 been	 introduced	 by	 (Kang,	 et	 al.,	 1990).	 A	 features	 model	 is	 a	 model	 that	
represent	all	the	features	of	a	system.	Instantiating	a	product	of	the	features	model	is	done	
by	 combining	 mandatory,	 optional	 and	 alternative	 features	 while	 respecting	 constraints	
existing	between	the	features.	These	diagrams	are	used	to	model	software	product	lines	and	







































simulation	 states	 requires	 a	 deep	 understanding	 of	 the	 semantics	 of	 these	 states.	 They	
therefore	propose	a	way	 to	extract	 the	different	 states	of	a	 system	 from	 its	 requirements	
specifications.	
	





























variability	 into	 their	 requirements-driven	 approach.	 (Bühne,	 et	 al.,	 2006)	 came	 with	 a	

















Finally,	 related	 work	 for	 (c)	 is	 also	 different	 than	 the	 approach	 we	 used	 for	 creating	 a	
configurator	 tool	 in	 order	 to	 configure	 our	DroneResponse	 system	built	 as	 a	 product	 line.	




























all	 drones	 have	 on	 board.	 For	 example,	 environmental	 sampling	missions	would	 probably	
need	some	sampling	sensors	on	the	drones	performing	the	mission.	Since	the	main	goal	of	
this	paper	 is	to	quickly	elicit	requirements	for	a	mission,	this	approach	has	for	objective	to	
configure	 the	 product	 line	 based	 on	 verbal	 statements	 of	 the	 mission	 described	 by	 an	
emergency	responder.	
	
The	 following	 sections	 detail	 the	 specific	 requirement	 engineering	 process	 used	 in	 this	
approach.	We	collect	a	set	of	20	use-cases	in	which	we	tag	every	step.	The	tagged	use-cases	
are	then	used	to	train	a	classifier.	Each	of	the	tags	used	in	the	process	are	then	matched	to	














































tag	appeared	 in	 the	20	use-cases	 steps.	An	example	of	a	 tagged	use-case	 for	creating	and	















































Figure	 5	 presents	 the	 accuracy	 obtained	 by	 tag	 with	 the	 three	 algorithms.	 SGD	 and	 LR	





































Figure	 7:	 Features	 model	 built	 in	 the	 requirement	 engineering	 process	 and	 configured	 for	 a	 burning	 building	 heat	 map	
scenario.	
Since	a	product	line	is	composed	of	shared	artefacts	as	well	as	artefacts	specific	to	concrete	


















We	 evaluate	 our	 approach	 for	 (1)	 appropriately	 selecting	 the	 right	 features	 to	 configure	
drones	 and	 (2)	 quickly	 eliciting	 requirements	 for	 an	 emergency	 mission.	 The	 first	 one	 is	




thermal	map	of	 a	 burning	building.	Grey	 features	 are	 common	 to	 all	 products	 and	
orange	 ones	 are	 the	 optional	 features	 that	 have	 been	 activated	 for	 that	 particular	
mission	using	the	mapping	from	the	tags	of	the	use-case	steps	to	the	features.		
2. This	 second	 study	 of	 this	 chapter	 which	 was	 quickly	 eliciting	 requirements	 for	 an	
emergency	 mission	 is	 done	 in	 collaboration	 with	 a	 researcher	 who	 had	 prior	


































model	 based	 on	 the	 mapping	 of	 a	 new	 use-case	 are	 encouraging,	 this	 is	 just	 a	 part	 of	
configuring	a	product.	We	therefore	need	more	in	order	to	configure	drones	and	components	




Based	on	 the	 lessons	 learned	 from	 the	 first	 approach	 and	on	previous	 experiences	of	 the	
research	team,	we	decided	on	moving	to	another	approach	to	both	mission	configuration	and	









product	 line	 means	 combining	 a	 set	 of	 these	 features.	 Since	 we	 are	 focused	 on	 the	



























existing	 architecture	 in	 which	 features	 and	 requirements	 from	 previous	 requirements	
engineering	work	are	already	part	of.	We	also	use	literature	(both	academic	research	papers	










levels	 and	 in	 which	 sequences	 of	 tasks	 will	 diverge.	 Each	 use	 case	 contains	 actors	 and	
stakeholders	 involved,	pre/post	conditions,	 the	main	success	scenario	describing	tasks	 in	a	
sequenced	way	as	well	as	a	set	of	exceptions.	The	use	cases	are	built	in	an	iterative	way.	First	
of	all,	we	start	with	the	“River	search-and-rescue”	scenario	using	our	existing	specifications	











5.1.	which	means	that	 they	are	common	and	will	be	ready	to	pick	 in	 the	configurator	 tool	
(although	configuration	points	still	might	be	configured).	
	
Use-case	ID	 Use-case	name	 Sources	 Stakeholders		involved	
UC1	 River	search	&	rescue	 (Silvagni,	et	al.,	2016)	 South	Bend	Firefighters	
UC2	 Ice	rescue	 (Rios,	2019)	 /	
UC3	 Defibrillator	Delivery	 (Fleck,	 2016),	 (Mesar,	 et	
al.,	2018)	
DeLive,	Cardiac	Science	
UC4	 Traffic	Accident	 (Molino,	 et	 al.,	 2016),	
(Padua,	et	al.,	2020)	
South	Bend	Firefighters	
UC5	 Structural	Fire	 (Griffith,	et	al.)	 South	Bend	Firefighters	
UC6	 Water	Sampling	 (Koparan,	 et	 al.,	 2018),	
(Lally,	et	al.,	2019)	
Environmental	Scientists	






























































matching	 algorithm	 to	merge	 the	 next	 mission	 scenario	 feature	model	 into	 the	 baseline.	
















































An	 example	 of	 the	 activity	 diagram	 created	 for	 the	 “Ice	 rescue”	 scenario	 (use	 case	 2)	 is	
depicted	 at	 Figure	 14.	 The	 difficulty	 of	 this	 part	 of	 the	 work	 is	 to	 find	 the	 right	 level	 of	





























































as	 efficient	 as	 possible	 for	 the	 emergency	 teams	 that	 will	 use	 it.	 Indeed,	 emergency	



















mission	 type.	 This	 is	what	we	 named	 as	 “known	mission”	 versus	 “new	mission”	 in	
section	2.1.	Existing	missions	are	common	missions	that	emergency	responders	will	
have	access	to	without	needing	further	configurations.	However,	although	the	mission	
tasks	 and	 sequences	 are	 already	 defined,	 it	 is	 still	 possible	 to	 configure	 low-level	
components	 that	we	call	 configuration	points.	These	are	discussed	 in	 the	 following	
paragraph.	For	now,	the	existing	missions	are	the	ones	listed	in	section	5.3.3.	
ii. Second,	 according	 to	 the	 previous	 choice,	 the	 user	 either	 (1)	 visualizes	 an	 activity	
diagram	representing	the	mission	if	they	picked	an	existing	mission	or	(2)	is	asked	a	







of	 DroneResponse	 system	 (see	 section	 5.3.3).	 We	 decide	 on	 decorating	 activity	
diagram	 graph	 nodes	 that	 require	 configuration	with	 icons.	 Each	 node	 of	 the	 built	
graph	that	 is	 linked	to	a	concrete	component	in	DroneResponse	architecture	has	an	
icon	to	the	right	of	the	node.	The	user	can	click	on	an	icon	to	open	a	modal	window	in	










with	 lower	 autonomy	 level	would	 ask	 for	 human	 confirmation	 before	 switching	 to	
tracking.	 This	 step	 of	 the	 configuration	 process	 is	 part	 of	 the	main	DroneResponse	
system	 implementation	 and	 not	 further	 discussed	 in	 the	 implementation	 of	 the	
configuration	tool.		




















We	use	 the	Angular5	 framework	 to	 build	 the	 configurator	 tool.	We	 decide	 to	 choose	 this	
framework	 because	 components	 of	 the	 main	 DroneResponse	 system	 are	 built	 using	 it,	
therefore	easing	communication	with	these	components.	Angular	is	a	front-end	framework	











We	 aim	 at	 designing	 an	 iPad-friendly	 application.	 Emergency	 responders	 have	 to	 quickly	
















































































































dynamically	 render	 the	 corresponding	activity	diagram.	To	do	 this,	we	create	a	TypeScript	
object	that	we	name	“MissionConfiguration”.	This	object	holds	11	variables	referring	to	our	
11	questions.	A	code	snippet	representing	the	object	is	depicted	below.		
export class MissionConfiguration { 
  mission: string 
  terrain: string 
  fireType?: boolean 
  surveyType?: string 
  sampleType?: string 
  waypoints?: boolean 
  isSuspect?: boolean 
  extraDelivery?: boolean 
  onboardAnalysis?: boolean 
  independentRescueTeams?: boolean 

















and	 the	 “Graphviz	 Service”	 to	 handle	 the	 logic	 for	 building	 the	 graph.	 The	
“MissionConfiguration”	object	 is	 sent	 to	 the	 “Graphviz	 Service”	 after	 each	user	 input.	 The	
service	uses	a	set	of	if-else	statements	to	check	the	defined	variables	in	the	object	then	build	
the	DOT	string	of	 the	graph.	An	example	of	 the	graph	string	built	 for	a	“River	 search-and-













digraph G { 
  graph [ranksep="0.4", pad=".5", nodesep="0.3"] 
  edge [fontsize=12,fontname="times:italic"] 
  node 
[fontsize=16,fontname="times"shape=box,style=filled,imagepos="mr",margin="0.
4,0",fillcolor = grey94]//"/pastel18/2"] 
   
  START_MISSION [label=" Start search mission",shape=ellipse] 
  REGION [ label="Define Area and Generate flight routes", 
image="../../assets/icons/route.png", color=red] 
  FLY_TO_LOCATION [ label="Fly to defined area"] 
   
  START_MISSION -> REGION [label=""] 
   
  LAUNCH [ label="Connect and launch drones", 
image="../../assets/icons/drone.png", color=red] 
   
  REGION -> LAUNCH [label=""] 
  LAUNCH -> FLY_TO_LOCATION [label=""] 
   
  SCENE_RECONSTRUCTION [ label="Scene Reconstruction activated for snow"] 
   
  FLY_TO_LOCATION -> SCENE_RECONSTRUCTION [label=""] 
   
  SEARCH [ label="Search"] 
  TARGET_FOUND [ label="Victim found"] 
   
  SCENE_RECONSTRUCTION -> SEARCH [label=""] 
  SEARCH -> TARGET_FOUND [label=""] 
   
  VICTIM_RESCUED [ label="Victim rescued by human responders"] 
  TRACK_TARGET [ label="Track victim"] 
   
  TARGET_FOUND -> TRACK_TARGET [label=""] 
  TRACK_TARGET -> VICTIM_RESCUED [label=""] 
   
  DRONES_RECALLED [ label="Drones recalled by Incident commander"] 
   
  VICTIM_RESCUED -> DRONES_RECALLED [label=""] 
  DRONES_RECALLED -> RETURN_HOME [label=""] 
   
  RETURN_HOME [ label="Return Home"] 
  END_MISSION [label=" End mission",shape=ellipse] 
   





































export class ConfigurationPoint { 
  name: string; 
  icon: string; 
  questions: Question[]; 
  configured: boolean; 
} 
 
export class Question { 
  question: string; 




















parent	 component,	 this	 component	 calls	 the	 “ConfigurationPoints	 Service”	 to	 retrieve	 the	
configuration	point	 data	 linked	 to	 that	 icon.	 It	 then	 just	 prints	 the	questions	 and	possible	
answers.	When	the	user	submits	his	choices,	the	“Configurable-Item	Component”	closes.	We	
use	a	colored	border	on	the	graph	nodes	that	contain	icons.	An	icon	that	has	already	been	






















All	 of	 this	 information	 is	 actually	 available	 in	 the	 “Graphviz	 Service”	which	 is	 in	 charge	 of	




  {"mission": [ 
    { 
      "metadata": { 
        "MissionType": "Delivery", 
        "SubType": "LAND" 
      }, 
      "activities": [ 
        { 
          "nodeName": "START_MISSION", 
          "Label": "Start delivery" 
        }, 
        { 
          "nodeName": "REGION", 
          "Label": "Define target waypoints" 
        }, 
        { 
          "nodeName": "LAUNCH", 
          "Label": "Connect and launch drones" 
        }, 
        { 
          "nodeName": "FLY_TO_WAYPOINT", 
          "Label": "Fly to target waypoint" 
        }, 
        { 
          "nodeName": "FIND_DROPLOCATION", 
          "Label": "Identify a safe drop spot" 
        }, 
        { 
          "nodeName": "DROP_SUPPLIES", 
          "Label": "Deliver supplies" 
        }, 
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        { 
          "nodeName": "FIND_RTL_LOCATION", 
          "Label": "Identify a home-based within flying range" 
        }, 
        { 
          "nodeName": "RETURN_HOME", 
          "Label": "Return Home" 
        }, 
        { 
          "nodeName": "END_MISSION", 
          "Label": "End mission" 
        } 
      ], 
      "transitions": [ 
        { 
          "from": "START_MISSION", 
          "to": "REGION" 
        }, 
        { 
          "from": "REGION", 
          "to": "LAUNCH" 
        }, 
        { 
          "from": "LAUNCH", 
          "to": "FLY_TO_WAYPOINT" 
        }, 
        { 
          "from": "FLY_TO_WAYPOINT", 
          "to": "FIND_DROPLOCATION" 
        }, 
        { 
          "from": "FIND_DROPLOCATION", 
          "to": "DROP_SUPPLIES" 
        }, 
        { 
          "from": "DROP_SUPPLIES", 
          "to": "FIND_RTL_LOCATION", 
          "condition": "Confirmed" 
        }, 
        { 
          "from": "FIND_DROPLOCATION", 
          "to": "FIND_RTL_LOCATION", 
          "condition": "Cancelled" 
        }, 
        { 
          "from": "FIND_RTL_LOCATION", 
          "to": "RETURN_HOME" 
        }, 
        { 
          "from": "RETURN_HOME", 
          "to": "END_MISSION", 
        } 
      ] 
	 47	
    } 



































Use-case	ID	 Use-case	name	 Use-case	ID	 Use-case	name	
UC8	 Chemical	spill	 UC15	 Flood	support	
UC9	 Avalanche	rescue	 UC16	 Earthquake	damage	
UC10	 Suspect	tracking	 UC17	 Rip	current	rescue	
UC11	 School	shooting	 UC18	 Lost	kayaker	
UC12	 Radiation	detection	 UC19	 Volcanic	eruption	
UC13	 Man	overboard	 UC20	 Utility	inspection	
UC14	 Crowd	control	 	 	
Figure	23:	Additional	use	cases	of	mission	scenario	that	DroneResponse	should	handle	
We	repeat	the	test	of	configuring	each	of	the	scenarios	using	the	configurator	tool.	The	results	
are	a	bit	 less	 satisfying	 than	 the	ones	 for	our	7	 initial	use	cases.	Most	of	 the	mistakes	we	
identified	are	syntax	and	vocabulary	 issues.	For	example,	our	“victim	tracking”	node	 is	not	





















Once	 they	 are	 done	 configuring	 their	 3	missions,	 each	 user	 is	 asked	 if	 he	 could	 correctly	
configure	the	assigned	missions.	Two	out	of	the	five	participants	find	the	questions	accurate	






tool.	 They	 all	 said	 it	 allows	 them	 to	 fully	 understand	 the	 mission	 they	 just	 configured.	









In	 the	 contribution	 part	 of	 this	 thesis,	 we	 came	 with	 two	 approaches	 to	 quickly	 eliciting	




cases,	 activity	 diagrams	 and	 feature	 models.	 Even	 though	 the	 processes	 for	 creating	 the	




created.	 The	 first	 approach	 created	 a	 static	 mapping	 from	 a	 set	 of	 tags	 defined	 in	 the	






















flyers	but	not	emergency	 responders	working	 in	 time-critical	mission	scenarios.	Therefore,	
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Use Case:  Search and find a victim in area of river 
ID:  UC-1 
 
Description 








Stakeholders and Interests 
Fire department engaged in river rescue 




● Dronology system is active 
● Multiple UAVs are equipped with cameras and are placed on the yyund and are activated 
● Firefighters have marked area of river to be searched 
● Search plan has been generated 
● DroneResponse is running and UAVs are displayed on map 
● A victim is in the search area 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
The victim is found by a UAV and actively tracked until a first responder takes over the rescue operation 
Failure end condition: 
The victim is not found or the victim is found but not actively tracked. 
 
Trigger 
The Drone Commander activates the search. 
Main	Success	Scenario	
1. DroneResponse continually tracks and displays the location and state of each UAV. 
2. The UAVs takeoff. 
3. The UAVs commence their individually assigned search patterns. 
4. After arriving at the scene, each drone activates its camera. 
5. Each UAV processes imagery from its camera using a trained river-victim image detector. 
6. One UAV (Finder) flies over the victim and its onboard image recognition software detects the victim 
with confidence greater than a predefined threshold. 
7. The UAV raises an alert. 
8. The UAVs switches to `active_tracking’ mode. 
9. DroneResponses raises an alert and asks for human confirmation that the victim found by the drone. 
10. The Drone Commander confirms `active tracking’. 
11. The Drone Commander notifies the Incident Commander who confirms the sighting and directs human 
responders in their boat to rescue the victim. 
12. The Drone Commander confirms that the Finder-UAV has sufficient battery to continue active-tracking.  
13. He/she recalls all other drones to their home-base. 
14. Human responders arrive at the scene. 
15. The Drone Commander recalls the Finder-UAV to its home-base. 
Exceptions	
1a. In step 1, communication is lost with an individual drone (Human-Drone) 
 1a.1 A warning message is displayed depicting the duration of time for which communication has 
been lost 
  
2a. In step 2, one of the UAVs fails to takeoff or has to be recalled due to mechanical failure during flight. 
 2a.1 If an alternate UAV is prepped for flight, that UAV is dispatched in place of the failed UAV. 
 2a.2 If no alternate UAV is prepped for flight: 
  2a.2.1 The search paths are re-generated based on the reduced number of available UAVs. 
  2a.2.2 The adjusted mission plans are sent to each UAV in flight. 
  2a.2.3 Each UAV proceeds to execute its new mission plan. 
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4. In step 4, the UAV detects a possible victim at a confidence level below the predefined limit but above the 
lowest `ignore’ level. 
 4a.1 The UAV raises an alert 
 4a.2 DroneResponse saves the GPS coordinates of the sighting 
 4a.3 The UAV continues its currently assigned route. 
 4a.4 The Drone Commander reviews the streamed imagery  
 4a.5 The Drone Commander confirms that the sighting is not a victim. 
 
 In step 4a.5, the Drone Commander reviews the streamed imagery and is unable to reject the image as a 
false-positive sighting. 
  4a.5.1  The Drone Commander requests additional imagery from the area around the sighting. 
4a.5.2  DroneResponse assigns a UAV to fly to the vicinity of the coordinates and to acquire 
additional    
            imagery. 
 
5.  In step 5, the drone fails to provide victim’s imagery and remains in “active-tracking” mode without 
Drone   Commander’s assertion. (Drone-Human). 
 5a.1 If the drone does not receive any acknowledgement from the Drone Commander within a 
specified    time, then it tries to route the images through other participating drones. 
 5a.2 If  (5a.1) also fails, drone flashes a red light indicating that it needs immediate human action to 
regain   the communication. 
 
5. In step 7, the communication between Drone Commander and incident commander fails.(Human-Human) 
 
 
Use Case:  Deliver defibrillator to a specific location 
ID:  UC-2 
 
Description 









Stakeholders and Interests 




● Dronology system is active 
● Multiple UAVs are equipped with cameras and are placed on the ground and are activated 
● Drones are able to carry limited weight 
● There are enough drones to take care of the delivery process 
● DroneResponse is running and UAVs are displayed on map 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
The medical package has been successfully collected by the target.  
Failure end condition: 
The medical package has not been collected by the target.  
 
Trigger 
The Drone Commander activates the delivery. 
Main	Success	Scenario	
1. A user calls 911 to report a medical emergency. 
2. The operator identifies the location and uses Google maps to identify GPS coordinates for the delivery. 
3. A ready-to-fly drone with a pre-attached defibrillator is selected. 
4. The delivery drone downloads current NOTAMs including no-fly zones. 
5. The delivery drone plans its route based on the prohibited areas. 
6. The delivery drone takes off to a cruising altitude. 
	 59	
7. The delivery drone constantly checks for changes in terrain using the google map service and its own 
onboard sensors. 
8. The delivery drone navigates the terrain autonomously, changing altitude to avoid hills etc.  
9. The delivery drone arrives at the specified location. 
10. Drones turn on their on-board cameras 
11. The delivery drone uses onboard vision to identify a place to drop the package. 
12. The drone requests permission for the drop from the operator. 
13. The drone drops the package. 
14. The receivers collect the needed package. 
15. The drone requests a safe landing site from the operator. 
16. The drone flies to the landing site and lands. 
Exceptions 
  
2a. Coordinate identification using Google maps failed 
 2a.1 Another mapping software is used to identify exact coordinates from the address 
7a. The delivery drone fails to take off 
 7a.1 DroneResponse assigns the current drone configuration to a new drone that has a pre-attached 
defibrillator 
 7a.2 The new drone takes off to replace the one that failed 
10a. For some reason, the delivery location has changed. 
 10a.1 DroneResponse identify the coordinates of the new location using Google maps  
 10a.2 DroneResponse transmits the new coordinates to the Drone 
 10a.3 The drone adapts its route and flies toward the new location 
12a. The Drone Commander denies permission for the drop because the spot is not safe 
 12a.1 The Drone Commander uses the images from the drone camera displayed on DroneResponse to 
mark  a safe spot for the drop on the map 
 12a.2 DroneResponse identify the coordinates for the spot marked on the map 
 12a.3 DroneResponse transmits the new coordinates to the drone 
 12a.4 The drones reaches the new location and drops the package 
	
Use Case: Provide surveillance and information about a traffic accident 
ID:  UC-3 
 
Description 







Firefighters, Police, Medical crews 
 
Stakeholders and Interests 
Having specific information about a car accident (how many cars are involved, what is the exact location, traffic 




● Dronology system is active 
● Multiple UAVs are equipped with cameras and are placed on the ground and are activated 
● DroneResponse received a approximative target position 
● Search plan has been generated 
● DroneResponse is running and UAVs are displayed on map 
● An accident really is confirmed to be near the approximative target position 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
The accident has been precisely located and relevant information has been transmitted to emergency responders. 
Failure end condition: 
The accident has not been found (“Prank ?”). 
 
Trigger 
The incident commander after receiving a 911 call 
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Main	Success	Scenario	
1. A 911 call happens, the operator asks for the location,  evaluates the situation and assigns a specific 
number of drones for the mission. (like how bad it is and where.) 
2. The drones plan their routes to avoid buildings and other obstacles. 
3. The drones takeoff. 
4. The drones fly to the location of the accident. 
5. When either one of the drones reaches the targeted area, it switches to “locate_incident” mode where  it 
processes images from its camera in order to search for the accident. 
6. Once one of the drones detects accident location. 
7.  It computes the GPS coordinates and sends the information to the operator. 
8. The operator confirms that the accident site has been identified. 
9. DroneResponse sends accident coordinates to other UAV’s participating in the mission. 
10. The UAVs all determine positions from which to observe the accident. 
11. When a UAV reaches its targeted position it switches to  “information_gathering” mode where the UAV 
streams imagery which is displayed on DroneResponse UI. 
12. DroneResponse figures out the exact location. 
13. The precise address of the accident and the surroundings of the road are sent to the emergency responders. 
14. The time since the accident happened is displayed on DroneResponse monitor (time since 911 call?).   
15. DroneResponse detects details such as number of cars, presence of fire, victims on the ground, and reports 
this in the GUI. 
16. Specific information about the environment of the incident is gathered using specific detection algorithms 
(Traffic jam, Possible fire, Toxic leak, Available helicopter spot near the location, etc). 
17. Specific information gathered by UAV’s is processed and classified into specific emergency categories. 
18. DroneResponse sends the information to the related emergency services.  (Traffic information sent to the 
police, accident structure information sent to the firefighters, human related information sent to medical 
staff). 
19. DroneResponse provides UAV’s coordinates for a safe landing spot. 
20. UAV’s fly to the safe spot and land there. 
Exceptions	
3a. One drone fails to take off 
 3a.1 DroneResponse transmits the parameters from that specific drone to a new one 
 3a.2 The new drone takes off 
6a. No drone can locate the accident. 
 6a.1 An alert is sent through DroneResponse claiming that the accident can’t be located 
 6a.2 DroneResponse displays images from the camera of each drones 
 6a.3 The Drone Commander checks for the images and marks the accident as soon as it locates the 




Use Case: Detecting radiation on a specific height 
ID:  UC-13 
 
Description 













● Dronology system is active 
● Multiple UAVs are equipped with cameras and are placed on the ground and are activated 
● Firefighters have marked specific area and a height to be record  
● Recording_ route has been generated 
● DroneResponse is running and UAVs are displayed on map 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
Each UAV has successfully returned back the record of radiation to form a radiation map 
Failure end condition: 




The Drone Commander activates the recording mission. 
Main Success Scenario 
1. The operator marks the incident area on the screen. [Scene_Annotation] 
2. The operator launches DroneResponse and activates the “radiation_detection” mission. [Drone 
Activated] 
3. The Drone Commander creates recording-routes for each drone and input a height for them to begin 
recording. [Scene_Annotation] 
4. According to the numbers of routes, DroneResponse assigns each recording route for each drone. 
5. Drones take off. [Take-off] 
6. Drones follow the assigned routes. [Fly-to-Location] 
7. Once each drone arrives at the first assigned coordinates, it switches to recording_mode (activates the 
radiation sensor). [Environment Sampling] 
8. Each sensor records each coordinate in its route and labels the coordinates to its related zone based on 




Use Case: Creating and updating a heatmap of an on-fire building 
ID:  UC-7 
 
Description 
Several drones are dispatched to examine a building that is on fire and create a heatmap of it that will be updated 








Stakeholders and Interests 
 
Pre-Conditions 
● DroneX system is active 
● Multiple UAVs are equipped with cameras and are placed on the ground and are activated 
● Drones are set to stay at least fixed distance away from fire 
● DroneX is running  and UAVs are displayed on map 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
The fire heat map and other zone areas are successfully created for the firefighters to plan their heroic action. 
Failure end condition: 
The heat map is not created or not updated each _updatedFrequency_  seconds. 
 
Trigger 
The Drone Commander activates the scan mission. 
Main	Success	Scenario	
1. A 911 call is received for a fire at a specific address. [emergency_call] 
2. The operator dispatches fire trucks to the scene equipped with drones.[drones_transported_to_site]  
3. DroneResponse downloads current NOTAMs including no-fly zones.[flight_prohibition]  
4. Upon arrival at the fire site, the drone operator activates the drones.[drones_activated]  
5. The drones activate their cameras and start streaming video.[camera_activation]  
6. The drones plan coordinated flight routes in order to efficiently cover the building.[routes_planning]  
7. The drones take off.[take_off]  
8. Each drone uses its onboard imagery to avoid obstacles (walls, chimneys) and to fly around the 
building.[collision_avoidance]  
9. Each drone sends imagery to a central server.[image_streaming]  
10. The DroneResponse central server analyzes the imagery and generates a live heatmap of the building. 
[scene_reconstruction]  
11. The DroneResponse central server analyzes the imagery and reconstructs a 3D view of the 
scene.[scene_reconstruction]  
12. Dynamically generated scenes are regenerated every _period_[scene_reconstruction]  
13. Whilst mapping out the building, a drone detects a victim in the window.[target_detection]  
14. The drone hovers in place by the window in which the victim is found.[target_tracking]  
15. The drone sends a notification to the incident commander and streams video of the victim. 
[d2h_event_notification]  




4.1:  A drone is launched from the roof of the truck en-route to the scene. [drones activated] 
4.2:  The drone flies to the scene of the incident [fly-to location] 
6.1:  A subset of drones are assigned to map out the roof of the building. [Environment monitoring] 
6.2:   A subset of drones are assigned to map boundaries of the building [Environment monitoring] 
 
At any time:  A drone that is running low on battery returns home for a replacement battery. [battery 
replacement] 
At any time:  DroneResponse staggers battery replacements by bringing some drones in before the battery 
becomes repleted.  [battery replacement]  
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6.3:  An operator requests that a drone fly to a fixed location and stream video. [fly-to 
location] 
X.1   The drone’s onboard sensor shows that it has flown into a turbulent heat area 
[environment monitoring] 
X.2, The drone adjusts its altitude and coordinates to avoid turbulent air. [flight adaptation] 
 
	
Use Case: Avalanche 
ID:  UC-5 
 
Description 












● Dronology system is active 
● Multiple UAVs are equipped with thermal cameras and are placed on the ground and are activated 
● Firefighters have marked the mountain area of to be searched 
● Search plan has been generated 
● DroneResponse is running and UAVs are displayed on map 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
The entire mountain area has been covered with thermal camera drones. 
Failure end condition: 
The mountain area defined has not been covered fully. 
 
Trigger 
The Drone Commander activates the search. 
Main	Success	Scenario	
1. An emergency call is received reporting an avalanche. 
2. The operator launches DroneResponse and activates the “mountain_rescue” mission. 





4. According to the size of the radius, DroneResponse selects how many drones are required for that mission 
and assigns a search plan for each drone. (As shown on the picture, each drone is covering his part 
flying as a circle). 
5. DroneResponse assigns search areas for each drone for the mission. 
6. DroneResponse creates routes to the coordinates for drones to avoid prohibited areas. 
7. Drones take off and follow the assigned routes. 
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8. Drones heading to the assigned routes. 
9. Each drone arrives at its associated coordinates and switches to “search_mode”. 





11. One drone detects possible human-like heat sources(by setting a predefined temperature threshold for 
example). 
12. It sends alerts back to firefighters through DroneResponse. 
13. The Drone Commander views the imagery and confirms the existence of humans there. 
14. This specific place is marked on DroneResponse. 
15. Its coordinates are sent to the medical crew/firefighters. 
16. Medical crew/firefighters have been assigned to head to the update coordinates.  
17. Medical crew/firefighters arrive at the scene. 
18. The drone Commander recalls the Finder-UAV to its home-base.  
Exceptions	
4a. The avalanche expands itself 
 4a.1 DroneResponse asks the Drone Commander to specify new center coordinates and a radius 
 4a.2 DroneResponse checks whether additional drones are required to cover the new surface 
 4a.3 DroneResponse assigns search areas for each drone of the mission 
7a. One drone fails to take off 
 7a.1 DroneResponse assigns the parameters of the drone to a new drone 
 7a.2 The new drone takes off 
8a. Unable to function properly because of external factors such as strong winds or heavy snow. 
9a. The thermal camera lens is blocked by the snow so that it cannot perform well on thermal-detection. 
10a. One drone detects heat sources close to, but under the predefined temperature threshold 
 10a.1 DroneResponse request additional imagery 
15a.  Medical Crew/Firefighters are unable to get to the coordinates due to external factors such as rift/valley 
or extreme weather 
11/12/13/14/16. Bad/Lost connection 
	
	
Use Case: Tracking a suspect running away from a shooting 
ID:  UC-6 
 
Description 








Stakeholders and Interests 
Police officers are likely to require help tracking a suspect that tries to run off a crime scene 
 
Pre-Conditions 
● Dronology system is active 
● Multiple UAVs are equipped with cameras and are placed on the ground and are activated 
● Police officer specified the place the shooting happened 
● Police officers are able to identify suspect for the drones to track 
● DroneResponse is running and UAVs are displayed on map 
● A suspect is in the search area 
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● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
The suspect has been identified and the drones are able to keep track of him 
Failure end condition: 
The suspect has not been identified or the drones lost track of the suspect 
 
Trigger 
The Drone Commander activates the search. 
Main	Success	Scenario	
1. A 911 call is received reporting a shooting incident. 
2. Police officers are deployed to the scene of a shooting with a set of drones. 
3. Police officers place drones on the ground and activate them. 
4. UAVs takeoff. 
5. UAVs start surveilling the scene. 
6. Drones stream real-time images from their cameras DroneResponse’s UI. 
7. An operator identifies the suspect on the screen and marks him. 
8. The drone identifies a person matching characteristics of the shooter (e.g., carrying weapons, wearing a 
red jacket). 
9. The drone switches to “suspect_tracking” mode. 
10. Police officers surround the victim. 
11. The drone hovers in the air and continues to stream video. 
12. The suspect is arrested. 
13. The drone flies to the landing site and lands. 
Exceptions		(Sorry	numbers	got	messed	up	JCH) 
1. The call includes a description of the shooter including his clothing. [Emergency Call] 
2. DroneResponse failed to track the position of the police officers (Out of scope for this use case??) 
a. The incident commander assigns itself the right coordinates 
3. Communication is lost with the drone [lost communication] 
a. A second UAV takesoff and replaces the missing drone [drone replacement] 
5. The incident commander does not see the suspect [human physical activity] 
7. The drone tracking the suspect will run out of battery in x minutes [battery replacement] 
a. A second UAV will takeoff to replace the one out of battery [drone replacement] 
	
	
Use Case: Chemical accident 
ID:  UC-4 
 
Description 
Multiple UAV’s are dispatched in order to analyse a gas source, observe its dissemination and help evacuating 













● Dronology system is active 
● Multiple UAVs are equipped with cameras and are placed on the ground and are activated 
● Multiple UAVs are equipped  with multigas sensors (universal gas sensors) 
● Multiplace UAVs are equipped with speficic gas sensors and weather sensors. 
● Multiple UAVs are equipped with loudspeakers 
● Firefighters have marked the accident area to be searched 
● Search plan has been generated 
● Critical infrastructures (hospitals, etc) have been identified and marked on DroneResponse 
● DroneResponse is running and UAVs are displayed on map 
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● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
The gas source has been identified. The dissemination is tracked successfully by the drones. 
Failure end condition: 
The gas source has not been identified or the dissemination is not tracked by drones. 
 
Trigger 
The Drone Commander activates the search. 
Main	Success	Scenario	
1. Emergency responders are dispatched to the scene of the accident. 
2. Emergency responders release one drone to survey the accident. 
3. The drone takes off. 
4. The drone streams imagery to the DroneResponse UI. 
5. The operator marks the scene of the accident. 
6. The drone hovers in the air and continues to stream imagery of the accident. 
7. The drone operator equips a small cohort of drones with appropriate gas sensors. 
8. The drones coordinate their routes and start monitoring air quality. 
9. Drones dynamically map out the region of the gas. 
10. DroneResponse analyzes the gas map and visualizes the gas plume. 
11. The operator identifies at-risk areas that could be impacted by the gas cloud. 
12. The operator prepares a public voice message to warn the public. 
13. DroneResponse assign routes to new drones in order to reach a critical infrastructure that has to be 
evacuated. 
14. Drones equipped with loudspeakers takeoff. 
15. Drones equipped with loudspeakers fly toward the assigned area. 
16. Drones arrive at destination and use loudspeakers to alert civilians that they have to evacuate as fast as 
possible.[] 
17. The incident commander recalls drones as deemed necessary. 
 
Exceptions	
3a. Drone fails to take off 
 3a.1 Another drone takes off to replace the one that failed 
4a. The drone fails to communicate with DroneResponse to stream images 
 4a.1 The drone stores the entire video stream in its memory 
 4a.2 The drone sends videos stored as soon as the connection gets back 
11a. No critical infrastructure nearby 
 11a.1 Drones continue observing the dissemination of the gas plume 
	
	
Use Case:  Fly to targeted location to sample water 
ID:  UC-8 
 
Description 





Semi-autonomous UAV, Incident Commaner 
 
Stakeholders and Interests 
firefighters, chemical researchers 
 
Pre-Conditions 
● Dronology system is active 
● Multiple UAVs are equipped with cameras, sampling systems and are placed on the active drones  
● Firefighters/researchers have marked specific area to be sampled of the water quality 
● Sample route has been generated 
● DroneResponse is running and UAVs are displayed on map 
● Each drone is able to carry multiple sampled containers  




Success end condition 
The samples are collected successfully by each UAV with its assigned water area. 
Failure end condition: 
Drones fails to collect samples back to home base 
 
Trigger 
The Drone Commander activates the search. 
Main	Success	Scenario	
1. DroneResponse is launched with a “water_sampling” mission. 
2. Incident Commander marks the water places on the DroneResponse map. 
3. DroneResponse calculates appropriate routes toward each area, avoiding prohibited areas. 
4. DroneRespone assigns the routes previously calculated to each drone. 
5. The UAVs takeoff and fly following their individually assigned routes. 
6. After arriving at its targeted location, UAV switches to “sampling_mode“. 
7. After finishing its sampling mode, UAVs head to their next specific targeted water area (if there is any).   
8. Repeats step 6 to 9 until water sampling for all the designated locations is completed.  
9. Each drone returns back to its home-base to wait for researchers to collect the sample. 
Exceptions	
5a. One drone fails to take off 
 5a.1 DroneResponse assigns the parameters of the drone to a new drone 
 5a.2 The new drone takes off 
7a. Drone arrives on scene and there is no water place 
 7a.1 The Drone Commander is alerted through DroneResponse 
 7a.2 The Drone Commander has to define a new place on DroneResponse map 
 7a.3 New coordinates are transmitted to the drone 
8a. UAV fails to fill the sampling container due to external factors 
10a.  UAV fails to head to next targeted water area due to battery 
 10a.1 Remaining areas are assigned to the other flying drones or new drones takeoff if the battery of the 
flying ones is not sufficient to cover all areas 
 
	
Use Case:  Record Air quality level 
ID:  UC-9 
 
Description 





Semi-autonomous UAV, Incident Commander 
 
Stakeholders and Interests 
Central Weather Bureau workers 
 
Pre-Conditions 
● Dronology system is active 
● Multiple UAVs are equipped with cameras and are placed on the active drones  
● Multiple UAVs are equipped with air-quality sensors   
● Workers have marked specific area to be recorded of the air quality 
● Sample route has been generated 
● DroneResponse is running and UAVs are displayed on map 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
The air-quality data is sent successfully by each UAV with its assigned aerial area. 
Failure end condition: 
Drones fails to send back air-quality data 
 
Trigger 
The Drone Commander activates the search. 
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Main	Success	Scenario	
1. DroneResponse is launched and the “air_sampling” mission is loaded by the Incident Commander. 
2. The Incident Commander marks an area on DroneResponse map to analyze its air quality. 
3. DroneResponse creates routes to reach the area by avoiding areas that are flight prohibited. 
4. Each drone gets its route assigned. 
5. The UAVs takeoff and head toward their assigned location. 
6. Each UAV heads to its aerial area. 
7. After arriving at its assigned coordinates, UAV switches to “recording_mode” where each drone records 
the air using its on-board air sensor,  processes the air then sends the result to DroneResponse. 
8. After finishing its recording_mode, UAVs head to their next specific targeted aerial area. 
9. Repeat step 6 to 10 until each area to be covered have been done.  
10. UAV’s then return to their home-based location. 
Exceptions	
5a. One drone fails to take off 
 5a.1 DroneResponse assigns the parameters of the drone to a new drone 
 5a.2 The new drone takes off 
6a. Communication is lost with an UAV 
 6a.1 DroneResponse tries to restore communication every X seconds 
7a. Drone arrives on scene and there is no water place 
 7a.1 The Drone Commander is alerted through DroneResponse 
 7a.2 The Drone Commander has to define a new place on DroneResponse map 
 7a.3 New coordinates are transmitted to the drone 
8a. UAV fails to recording air due to external factors 
11a.  UAV fails to head to next targeted water area due to battery 
 11a.1 Remaining areas are assigned to the other flying drones or new drones takeoff if the battery of the 
flying ones is not sufficient to cover all areas 
 
 






Use Case: 3D restitution of a school 
ID:  UC-10 
 
Description 
Multiple UAV’s are dispatched to build a 3D model of a school in order to identify possible entries and exits 






Police. Firefighters. Medical crew. 
 





● Dronology system is active 
● Multiple UAVs are equipped with cameras and are placed on the ground and are activated 
● Policemen have marked the accident area to be searched 
● Search plan has been generated 
● DroneResponse is running and UAVs are displayed on map 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
A 3D model of the school has been built. 
Failure end condition: 
A 3D model of the school has not been built. 
 
Trigger 
The Drone Commander activates the search. 
Main	Success	Scenario	
1. DroneResponse is launched and assigned the mission “building_restitution”. 
2. DroneResponse assign routes to the drones. 
3. The drones takeoff and fly to the assigned location. 
4. Arriving at the scene, one drone identifies the boundaries of the building. 
5. Another drone starts looking for entry / exit doors of the building and marks each door found. 
6. DroneResponse processes information from both drones and builds a 2D map containing the shape of the 
building and the marked entry/exit points. 
7. Both drones now start gathering information to upgrade the existing model to a 3D map. They fly around 
the building within the boundaries previously identified. 
8. DroneResponse synchronizes its 2D model with the new images given by the drones and builds the 3D 
model of the building. 
9. Both drones switch to “advanced_search” mode and look for parts of the building the shooter might try to 
escape from. 
10. Drones mark each new place found. 
11. DroneResponse synchronizes its 3D model with the new places found. 
12. DroneResponse now has access to a fully detailed model of the building and transmits information to 
the police. 
13. The drone commander instructs the drones to return to launch. 
Exceptions	
1a. Failed to gather the coordinate because of a connection problem with Google Maps 
 1a.1 DroneResponse uses another software to identify coordinates 
3a. One drone fails to take off 
 3a.1 DroneResponse assigns the parameters of the drone to a new drone 
 3a.2 The new drone takes off 
4a. Drones can’t precisely identifie the boundaries of the building (Maybe buildings attached to each other?) 
 4a.1 DroneResponse alerts the Drone Commander that drones are struggling to define precise 
boundaries of the building 






































































































Use Case:  Underwater ice rescue 
ID:  UC-14 
 
Description 












● Dronology system is active 
● Drone with rope and  




Success end condition 
The victim is rescued 
Failure end condition: 
The drone is unable to place rope correctly 
 
Trigger 





1. A single drone is dispatched to search the pond. 
2. The human operator marks the region of the lake in which the victim is suspected to have fallen through 
the ice on the map. 
3. The drone constantly streams video back to the operator. 
4. The imagery received by DroneResponse is annotated to show the victim and the rescuer as detected by 
the drone.  
5. When the drone identifies a victim under the ice, it raises a victim found alert. 
6. When the drone identifies a victim, it hovers overhead to provide a beacon for the victim’s location. 
7. The human rescuer slides over the ice to the location, cuts through the ice, and rescues the victim as per 
normal rescue operations. 
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8. The drone returns to its launch site. 
 
 
** This one is kind of short. 
	
	
Use Case:  Supplies delivery during flood to people trapped on roofs of houses. 












Stakeholders and Interests 
Fire department engaged in river rescue 




● Dronology system is active 
● Multiple UAVs are placed on the ground and are activated 
● Recognition drones are equipped with cameras and loudspeakers 
● Delivery drones are equipped with cameras and able to drop items with a parachute 
● Firefighters have marked area of river to be searched 
● Search plan has been generated 
● DroneResponse is running and UAVs are displayed on map 
● A victim is in the search area 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
 




The Drone Commander activates the search. 
Main	Success	Scenario	
1. DroneResponse is launched with “delivery_supplying” mission. 
2. The flooded area to cover is marked on DroneReponse UI. 
3. DroneReponse generates a search plan and determines how many drones are required for the house 
inspection process. 
4. The search drones receive a specific search plan from DroneResponse. 
5. The search drones take off. 
6. The search drones fly toward the flooded area to be covered. 
7. The search drones arrive on site and switch to “inspect_mode”. 
8. Each search drone starts by identifying all the houses in its assigned area. 
9. Then, each search drone inspects every house identified in order to find people trapped on the roof. 
10. When a drone finds people trapped on the roof, it lowers it’s altitude and gets closer to the people. 
11. The search drone maintains the safety distance with the people on the roof. 
12. The search drone uses its loudspeakers to inform people to stay safe on the roof and that deliveries are 
on their way. 
13. DroneResponse assigns the coordinates of the house to a delivery drone. 
14. The delivery drone takes off. 
15. The delivery drone reaches the assigned house. 
16. The delivery drone locates the best spot to deliver the package. 
17. The delivery drone drops the package. 
18. The delivery drone returns to its home-based location. 
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19. The search drone continues its inspection process to find more people. 
20. When the entire area has been covered, the search drones request the operator for a landing spot. 
	
	
Use Case:  Swimmer in rip current 
ID:  UC-17 
 
Description 













● Dronology system is active 




Success end condition 
The victim is rescued 
Failure end condition: 
The victim is not found or the victim is found but not actively tracked. 
 
Trigger 
Swimmer in rip-current alert sounded 
Main	Success	Scenario	
1.      Swimmers on the beach raise the alarm that somebody is caught in a rip current. 
2. Life guards notify the coast guard. 
3. Life guards are unable to visually locate the victim. 
4. The coast guard dispatches rescue boats to the scene to search the area. 
5. The coast guard dispatches multiple drones to the scene. 
6. The drones immediately divide up the search area and start searching for the victim. 
7. A drone locates the victim with low degree of certainty given the waves. 
8. The drone attempts to track the victim. 
9. The drone streams video to the DroneResponse UI. 
10. A human responder confirms the potential sighting. 
11. The coast-guard sends the rescue boat to the coordinates of the drone. 
12. DroneResponse dispatches a specialized drone carrying a flotation device to the victim. 
13. The drone drops the flotation device near the victim. 
14. The drone attempts to position itself as a beacon indirectly above the victim. 
15. The operator instructs the drone to continue tracking. 
16. The rescuers reach the victim and rescue him. 























































Use Case:  Inspecting inaccessible houses after volcanic eruption 











Stakeholders and Interests 
Fire department engaged in river rescue 




● Dronology system is active 
● Multiple UAVs are equipped with cameras and are placed on the yyund and are activated 
● Firefighters have marked area of river to be searched 
● Search plan has been generated 
● DroneResponse is running and UAVs are displayed on map 
● A victim is in the search area 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
 




The Drone Commander activates the search. 
Main	Success	Scenario	
1. The drone commander assigns “disaster_inspection” mission on DroneResponse. 
2. The drone commander inputs coordinates to draw the search area on DroneResponse map. 
3. DroneResponse processes the coordinates. 
4. DroneResponse calculates a search plan so that the defined area is fully covered and each drone receives 
an equivalent workload. 
5. DroneResponse decides how many drones are required to search the area efficiently. 
6. The mission plan is loaded into each drone. 
7. The drones takeoff. 
8. The drones fly toward their assigned areas. 
9. Each drone activates its camera and starts streaming images live on DroneResponse UI. 
10. Each drone starts to identify the houses in their assigned area. 
11. Each drone flies around every house of its research area in order to identify the damages. 
12. DroneReponse collects video imagery from multiple angles. 
13. DroneResponse streams video imagery to a user interface. 
14. The operator requests more details for a damaged part of the house. 
15. The drone moves to the requested area. 
16. The drone streams video imagery. 




Use Case:  Inspecting utilities after a major storm 











Stakeholders and Interests 
Fire department engaged in river rescue 




● Dronology system is active 
● Multiple UAVs are equipped with cameras and are placed on the yyund and are activated 
● Firefighters have marked area of river to be searched 
● Search plan has been generated 
● DroneResponse is running and UAVs are displayed on map 
● A victim is in the search area 
● All UAVs are equipped with collision avoidance technology 
 
Post Conditions 
Success end condition 
 




The Drone Commander activates the search. 
Main	Success	Scenario	
1. The drone commander assigns “utility_impact_assessment” mission on DroneResponse. 
2. The drone commander inputs the location of the mission. 
3. DroneResponse assigns parameters to the drone, including flight regulations and collision avoidance. 
4. The drone takes off and flies toward the utility location. 
5. Arrived on site, the drone has to adequately target the utility, by identifying its boundaries. 
6. Then, the drone provides real-time images of the utility state. 
7. Following, the drone looks for the best access point for the repair crews to reach the utility by evaluating 
the surroundings. 
8. The drone finally focuses on the utility itself and the damages so that the repair crews can prepare the 
right material before going on site. 
9. DroneResponse streams the imagery of the drone camera on its UI. 
10. The Drone Commander informs the repair crew about the current situation. 
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Use Case:  Map an area after earthquake 
ID:  UC-16 
 
Description 


















● Dronology system is active 




Success end condition 
The area is accurately mapped in a timely fashion 
 
Failure end condition: 
Areas with significant damage are missed 
 
Trigger 
Urban planners request aerial mapping following an earthquake 
Main	Success	Scenario	
1. The urban planners select an area of the city to be mapped. 
2. DroneResponse operators prepare drones for the mission. 
3. DroneResponse divides the area into segments representing a mapping area. 
4. DroneResponse assigns each drone a distinct mapping area. 
5. Each drone is equipped with visible camera capabilities. 
6. Each drone plans flight routes to provide coverage of its assigned area. 
7. Drones take off and fly to their assigned mapping area. 
8. When the drone arrives at its assigned mapping area it activates cameras. 
9. The drone collects and stores imagery. 
10. The GPS coordinates of the drone and configuration of the camera is recorded regularly. 
11. The drone returns to its base and lands. 
12. After landing, the drone uploads its imagery to a server for processing. 
13. DroneResponse reconstructs a single visual map of the area from multiple video streams and geolocates 
imagery onto a map. 
 
Exceptions: 
Battery replacement 
Bad weather 
 
	
